ABSTRACT
We have two types of results for (HS). First in §1 under hypotheses like (V i ) -(V 4 )
, the existence of T periodic solutions of (HS) for any T > 0 will be established. Other authors [1] [2] [3] , [5] [6] have obtained similar results. Like them, we will use the calculus of variations to obtain *-solutions of (HS) as critical points of the corresponding functional In order to establish the existence of periodic solutions of (HS) via a minimax argument, a few preliminaries are required. Let CT(,) denote the Critical points of I will be obtained by minimaxing I over certain surfaces that will be introduced next. Let D denote the unit ball in Rn. As such it has a degree which will be denoted by deg i. 
ET C CT(R, Rn).

Let
Since for all q E E,
(1.5) shows that
By (V 2 ) and (1.1) again, Therefore by (1.13) -(1.14), Similar reasoning shows that infinitely many of the functions qk(t) are distinct. However if (HS) has equilibrit solutions, a more careful argument is needed to get multiple solutions and thus will be carried out in §2. §2. A lower bound for c and its consequences
In this section, the lower bound (0.2) for c will be derived and it will be used to get better existence and multiplicity results for (HS) than in Then has the same properties as 9 and is strictly monotone increasing.
Let q e A. It can be written as
and Q is orthogonal in E to Rn C E. Suppose (2.6) I(q) < b
Then (1.1), (1.6), and (2.6) imply there would be an h E r such that h(x) satisfies (2.6) for all x E Dn 2 Consequently the rIap h(x) would be homotopic to its mean value for all
and therefore deg h = 0, contrary to h c r . Hence (2.12) cannot hold for b = c+E.
Since this is the case for all c > 0, it follows that (2.13) T 4 9,(2(2cT) ' /2 and letting e + 0 yields (2.3).
Pemark 2.14: (i) Suppose that V also depends on t in a T-periodic fashion. Then the above argument goes through virtually unchanged to yield Hence the result follows. Therefore for 6 < a,
To get the lower bound in (3.5), let 9(0)= 0 and for s > 0, functions converges weakly in E and strongly in LO to q k E E. Moreover
Indeed by (3.5), for all
Let E > 0 and X(s) = 0 if Hence by passing to a limit we get it for qk on R\Vk.
*. At this point for each k C N, we have constructed a T/k periodic solution q of (HS). Note that if q is an equilibrium solution of (HS), q 0and therefore qk, + q uniformly in C (,n) as 6 0. 
Consequently
